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Abstract: 

PROBLEM TO BE SOLVED: To provide a projection optical system having an improved image 
forming performance while reducing the diameter of a reflection mirror, and to provide an exposure 
device equipped with the projection optical system and to provide the exposure method. SOLUTION: 
As for the projection optical system PL, a 1st reflection optical system 10 for image-forming an object 
on a 1st surface R on a 2nd surface IM is composed of a 1st reflection mirror Ml having a concave 
reflection surface and a 2nd reflection mirror M2 having a concave reflection surface and a 2nd 
reflection optical system 20 for image-forming an image on a 2nd surface IM on a 3rd surface W is 
composed of a 3rd reflection mirror M3, a 4th reflection mirror M4 having concave reflection surface, a 
5th reflection mirror M5 having a convex reflection surface and a 6th reflection mirror M6 having a 
concave reflection surface. The vertex of the 4th reflection mirror M4 is arranged closer to the 3rd 
surface W than the vertex of the 1st reflection mirror Ml, and the vertex of the 6th reflection mirror M6 
is arranged between the vertex of the 3rd reflection mirror M3 and the vertex of the 4th reflection mirror 
M4. COPYRIGHT: (C)2002,JPO 

JAPIO 

© 2004 Japan Patent Information Organization. All rights reserved. 
Dialog® File Number 347 Accession Number 7137849 



R!=cn- AVAILABLE COPV 



http://toolkit.dialog.conVintranet/cgi/present?STYLE=1360084482&PRESENT=DB=347,... 11/1/2004 



(lSOB^B&SW UP) 02) ^2t H ^ ^ £t & (A) <ll>fcfWaH&IH§^ 

#^2002-6221 
(P2002 -6221A) 



(43)&B§B ¥*R14¥ia 9 0(2002.1.9) 



(51) IntCl. 




F I 7 YJ P \&^) 


G 0 2 B 17/06 




G0 2B 17/06 ZnU o 7 


13/14 




1,3/14 o r U 4 b 


13/18 




13/18 


13/22 




13/22 


13/24 




13/24 






it^JScofKll OL (^13 W) mMM\zm< 




*frg52000- 191745( P2000- 191745) 


(71) A 000004112 










^12^ 6 ft 26 0 (2000. 6. 26) 








wmwm mm tun 






*S3»^f«BBeyti 1 ©rt3T@2#3^ ft 












(74)f$SA 100064908 












F^-A(#%) 2H087 KA21 LA01 NA02 NAD5 RA05 






RA13 TA02 TA06 






5F046 BA03 CB03 DA12 



(54) mmv&m &%&mx.vmx%& 



(57) [g»] 

S2ii M±ccM^-r * # i E*f*WR i o oast* 

<DJ£t>ffl£}#o|g 1 S*f«M 1 £Bflffltt©JK*fffl«*o 
S2SW»M2i*)e>&-5tfc^ S2IIM±<DM 
»3ffiW±{C»«-r*l»2SW**3R2 0tt, »2K*f 

KI4j5i*@iM4 iflffltt©J^ffl*»o»5JS»«IM5 
t BflBROSItH* »o» 6 JSW^M Bt*6ft-5tC» 
*. m4J5S*«M4©lI^»lSS*«Ml<D 
JW5J:0JB3I[W«iJ«:HBSn. »3S««M3 0i^ 

<t a 4 k*h»m 4 on * t <om terns mtmu 6 <om* 




inmm i ] mi M±.<Dmwzm2m±<<cmmirz>m 
mnzm 2 m±<D&*m 3 m±^mmrr zm 2 ^myt^m 

m^miRmyu^Rammm2miye^mt, m&m 
m&mzmfift&m*. w©&tt<oss*tB«:»o»3js: 

S*S§ i EIH«©S«E*}*o» 4 S*f^i J: 0 ft *» 2 

«tib»4s««oji^*ss}ibw i swmoihaj: owe 
striae 3 mMom&tmtBm 4 g«soa*i ©ra *c 

mmm 3 jki«rk wtuiasi 4 st* »©jiirefii em 2 s 

5 si*»scxH5Bas 6 sHMoJumrefB 3 ^ ^ -*t * 
j^ormiam3ffi^^n^ci^^<b'r5S^3 l c 

items sMMonm&mB*8 smonja&on 

nwam* nsRvmsmmmz* &mtm&m&m 1 
«reasi2. »4acj c »6K*f*« k £K»ffi;wiMa»3 

[t»*3S 4 ] nnas 1 - 3 ©t^-rn^— 39ccf2tt<Dta: 

cc@a^$ nwsci r ssk*^*. 

5 ] tt*3i 1 - 4 ocifti*- ^ctaiscog: 
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MBttr * * c ± *«« ± -r s jwis&wr. 
[i#*3B6 ] m&m 5 tciatscDa^^mtcfe^r , 
mbhorow:, «HB»3ffi«^n2> h y ^« 

[IM8H 7 ] fftftfl 1 - 6 0l>m*>-ttK:BH4}& 

Hutam i &m#<ttttmwv<Dtbm% p i , flutam 2 js 
W»©ie«««-c©ft** p 2 , mi am 3 &*f£t<D#«i 

$^p4, lyiam 5 E8*«<D£tt««r©ffl*& P 5 . 

buibus 6 E»M<DiBMmmTx>tam* pettztz. 

-0. 0 0 5< (p 1 + p 2 + p 3 + p 4 + p 5 4- p 
6) <0. 0 0 5 

[iwas 9 ] wjjbi i - 8 <oc»rn^— 3Btcgat8©!a: 
mat* i so'S 2 r«*** w , *n*ti»/iM»*** 

«cKttD!BJK**3fi«: ^ $ nr c» a c <fc 

i-r 

s^iri9fav^^oc^sn/t^^->©«^flte6* 

it5R« 1 -it3R3B9 coi^n*»— flCcia«©«K36^* 
[000 1 ] 

[0002] 



(3) 
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[0 00 3 ] c©E#4M£T %WfrhM 
W (NA) Ltevinbmhte^o OfrLtetf 

mifxit^mcW)\ ^tc^mmt^^rnxwrnmit 
[ooo4] Jt<Dtc&>. %.m&<Dfr^myt¥&*mm 

?9 -2 1 1 3 3 2^$R^, «fB8¥ 1 0-90 60 2 
[0 00 5] 

[ft^JB^U^^i-r^Hffl] SfHWQ -2 113 3 
OgWi^ 6 £ 2 »0«/J\3fe^»6C J: 0 fit tit 2 tlX *5 

ft«JiBC*Jl>Ttt, 2 0©£ft»3fc^£, 1»©5^- 
[0 00 6] £/c % EfRPP 1 0-9 0 6 0 2-^&*MCHJ 

^$nn^su*^w, flBfftt* flii, 

I!flffltt<04tt(D5^-%2ffliff5»JCCi2{SL/A:t>©r. ^ 

[0007] *mm. ccD&^temm^mfrxtzztx 
tch<ox. mMm&GW&iTtisft&bs mmv>'&& 

[0 0 0 8 ] 

[Hlia£JSfcT&jtea«>©*K] ±SB©Rffl£IBfc"r£fc 

ft IS (R) ±<D%<*£ft2® ( I M) ±*Cfe«-r&ft 
lfflH*** (10) ft2E ( I M) ±<D®*m3 

m (w) ±(cis«-r^»2s*f*^* (2 0) tz® 

x., ft3ffi (W) ifcftlffi (R) (DWtoOta'WkB 
fltT (PL) *cbl>T, ftlKSWfe** 
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(1 0) Rtfft2H«*Wfi (2 0) tt. ^11 (R) 
<hft3® (W) £©Hfc % C©»260H*¥* (2 0) 
#ft 1K»*5*« (10) £9 ft 3® (W) ffliJCCieg^ 
ti*J:*>lcmm<D%M (AX) ccfGoTEyijocfMSft 
TfcO, ft ( 1 0 ) B % I"]ffitt©j5Jt«£ 

»oftlS«« (Ml ) iD!Iffitt<DSa*ffl*»oft2S 
MM (M2) <t<fcD&*ftl 5 ft2J£ 
tti&m (20)1*. Bf5E»tt©S«H*«FOft3JR« 

gt (M3) tmwft<ojmm*Ff-omAJxMm. <M4) 

iiOft&Ws^-Mi. Ciffitt©Hltffi*JSoft5 
5*HR (M5) tlHffltt<DS«ffi*J#oft6JRIM(l (M 
6) <tj:9fc£ft3 5 7-^W«£0, ft4J£«§£ 
(M4) ©fl£#ftl5H« (Ml) ©HjftJ:9ft3ffl 
(W) MKEKStl. ft3J£Wii (M3) ©DWfc£ft4 
J£S*g5 (M4) ©IH^t©WICC»6SSMB (M6) ©11 
*jWKB3ft"C*5 0, ft 1 Iff (R) *>6©*tt» ftl S 

^-ttzm&otcmcmzm ( i m) ±^c*^^^ 

U C©4»KIIR^6©*«ft3SI«» (M3) Rtfft4 
J£Wg£ (M4) ©J«rft2 5^-*r*S»U ft2 5^ 
-»«rHWLyt*BW5S«« (M5) &C>'ft6Jgf*g£ 
(M6) ©JBrft3 5^-*f*K*forft3ffi (W) ^ 

[0 00 9 ] *miic 9f3E^JK©SS*BD*W^ 
^»35«»(M3) iD3ffi«OJSWBB*Wr^ft4JS 
g*HR (M4) £©iett£S<»^te£ft*©*C, 03 
SSt« (M3) ^6ft4SMM (M4) ^©36*©ffi*s 

gi (M4) 3&«i:«)<tr**s««©a^3<WAo 
oa»^is«tt«*»ftc taw**. 

[0010] *uc. I5gftti (M5) ©Tft&<tft6 
KSf« (M6) ©ffljSiOBKC, ft3Stf« (M3) © 
mjS*M-r«c£K:J:tK ft5S»* (M5) <bft3 
ffl (W) &©n©ERt (^-*>yf s -f *£>*) 

^rWT^05S*t^ (M5) », 03M (W) CC^L/T 

(M5) <t^3M (W) &©n©EM«A<«c 

c<D?c&>. cco»3® (W) «:«Bfc*«*a-F 

[0 0 1 1] ftl, ft3Xtfft5K8tt* (Ml, M3R 

o'M5) #fi«i*5*ii (R) flntci^K i^tc-e 
n-eni2^$n. ft2, ft 4 soft 6 sans (M2, m 

4SO'M6) B. SJ5S*B^ft3ffl (W) ffllJtcrSj < J: 5 

cc-en^nia»stirc^©r. ftiffi(R)^6©* 

B»S««lfflr3£§:w: JS««:» 0 il U ^ 6ft 3 ffl 

(w) ffiiR^n^o ^it, c©j:^&»fli«c-r&c 

iCcJ:0ftl® (R) <bft3M (W) t<D$&MZM<? 

zctifi^mttuzttto. stex^R (pl) ^i*©^ 



[0012] mi-me&mm (mi-m6) mm 

*>, aa?*^ (pl) hitimmrtz 
ctwxzzt tbtc. &&mm (mi-m6) <omis 
&&&& • iKfcsacc-rsci^r**. 
[oo i 3] mi 5^-#*«jEdE-r*miHi«« <m 

1 ) RVm2SH« (M2 ) ©*ti*twoajS©IB«:Hi 

□«o (as) garaso (as) » % cobp 
(as) «:AW-r**m©^JB*Bt^»«i"r4c 
<t#-c*£. c©<fc5«:. miSS*« (Mi) om&t io 

m2s«^ (M2) ©lasiomcc mn<om^mir 

6mn&K) (AS) £RW*C4#r#S. ^Ut, H 
□R0 (AS) ^BBg-r^C<hk:<fcOiR^ffliE(DSSS 

-r (JKMflt) ©ffi 

CCDMPIR*) (AS) (Wfeil^cOfflKWW"* 
ciK*orfcJDaHtjE*fT^ci*sr*&. 

[0014] C©<h£, gUPi&O (AS) «, SS3M 
(W) Wfbt> h V y 5*C«SS*n:i> 

[ o o 1 5 1 m i ss*« (m i ) <Dfflbm.mv<D&m* 

p 1 4 m 2 JSHM (M 2 ) <ttfi«»*r<Dtt** p 2 , 
^3S*fi (M3) ©ififMWdTCOft** p 3 % 
MM (M4) ©2«g«t?(Dlll**p4. mSSftW* 
(M5) ©BllMWr©itt p 5 % m6Kftf«l (M 
6) 6Wfi(*«i*r©ft** P 6 iTS<b#, -0. 00 
5< (p1 + p2 + p3 + p4 + p5 + p6) <0. 0 
0 5©*fr*«JBTSJ:9K:«3e'r*CiCcjfc0 1 H3 

B (w> ±K»«8h*t (»iB©t) KwrsfcB 

[0016] 121 ( I M) ±tcmifKD (F 

S) 4«A*«fiK4TSC4#^tt4tt9. C(DJ#£\ 
miffi (R) ±*JHW"r*JHBB»*O«»lfi0*^B<!: 

[0017] 8lRlWS2S«*f* ( 1 0M2O) 

/j\»»*#sw*^* do, 20) ttcxftmxz&tc 

[0018] *£MJJ©»fcRHtt* (R) 40 

* (EL) C(Dvx^ (R) VCj&g&Stlttrt 

z-xD&z&myt^m <pl> */M/-cjb*»« 

(W) ±«caKr*»3iaS««:*yc»r. «IfcH^3Rtt. 

(pd cc<fc-o"c»fiRsnri^ci*«pai-r^. 
[0019] s/c. (R) 

KS** (EL) CO«**(EL) fC»-3 

1^77^ (r) t<cBf&zntc^z-><Dmzm%Mffi. 

359(D^Tn^-^CClBt8<DS^^^ (PL) 50 
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rSTK^'^ (W) HMfSCi 
[0020 ] *»fl«:J:hH fi#cciBK?iiE3 tiftft 

[0 02 1 ] 

[0 0 2 2 ] H 1 fc*$t,>T\ SM^PLit HI® 
R±<Dfef*£IS2E I MitaftfcTSm 1 E8f3fc£* 1 

oi, m2ffiiM±<o«*m3Bw±«:is«"r*m2s 

M**»2 0i*mitr*i0. »3IW±{C»1IR± 
[0 0 2 3 1 ^1 R»#¥» 1 0 tt, DflBttOSWB* 

ftoi i jssmm 1 t mwmmm^n^m 2 mmm 

*Wfi2 0«, 0fS»tt®H«B*»om3JSI«IIM3 

4 dobwojssjb *ft-im 4 khmm 4 4 <fc 0 ac *m 2 
awRvmimitt'omb&jmMbtw 

Htf<t*>6ft^Tl>£ a miH«**5R10R 
0W2K»*¥«2 0tt, ^lIMli^3iM3i© 

n«c, m2s«*^»2o*smisi***»i o<tom 
3 Bwwjccisa £ n £^ ccsk*** p l <oim a x 

ccfBora5»Jtci2lB3tiri^. c©4#, &J5MSIM 

[0024] m4KMttM4®nj&«, m 1 5*hrm i 

flE>ttSJ:0m3BW«K:EBStir43 0, m3JK*M*M 
3 CDIR<£ £ 4 J5SMBM 4 (DIB <!: OPal Ct H 6 JSW^M 

6©a£#KK3ttt;^*. m5sw«©ias<!: 
m 6 jss*«on^i <DB«:m 3 s*H»©ffl^*««s n 

"TO:*)*, SSS*««, HlffiRlffl^e>H3M 

wuBcwot. ^2j^*t^M2, mismnMi. m 

4Sa*ilM4, m6SSMM6. m3SIMM3 % f5 
JSSt^M 5 (DJlHrKB 3 ft T I > & . 
[002 5] ^rfc, 5*M»<Z>m^<t«. J^WBi^cDJS 

«©Jg»BOm*<h^OJ5l*BOHttft**^&* 

[0026] -en^ncD^^-^t©^^, Hism^M 
i, m3ss«aiM3, m5 5«mM5B, ^n-en©^ 

WB^miBRWJtcifiK J:^tcffiB3nr*5»3. H2S 

n<DJS8*B* s m3BwwjtcinK j:^ccies$nrt^o 



[0 0 2 7 ] ^LT, 9lIR*»6©*ELtt, *15 

mmu i 2 smbm 2 (ornvm i ^ ^ 4s*t 

0/ca«:»2ffiIM±K:4i|ffl«*^L/. C©*BMft^ 
h<»mm 3 J^liiM 3 RtfJB 4 JSJtfgiM 4 cDJ@rm 2 
5 5-*t4K#tU #2 5^-»4Elt0fc#tt#5E 
*K»M 5 RZm 6 S*K»<DJIE-CS! 3^7 - J* «rS» 0 "C 
S31W^n^ 0 C<D££. »2ffilM±(Ctt«» 

[oo28]si ^ v-ttomifxmmM i i®2s*f 
^2<fc©**i**i©ma©BI«:tt. HOROAStfR 
tt&ftTl»4. C<DHP3Ri5AS«PBP88©PS*niaE 
ibtfcO, M1SMMM1 i»2SWIIM2i©B© 

[0 0 2 9 ] «±WW L/ccfc 5 ttftSfm<DSIHUK^ 
-T^CiCCcfcO, S£3^«M3«II4KM«M4<S:© 

h fS 4 SftH»M 4 ^(OftmcDlKifi 0 4^ 5 < » A & t 

[0030] #*fc»«c«r>'t: 1 fweae^jfip lgc^ 
«ttffi<D^fc4JB<«nfcfi«3ns. 0d*tf. sift* 

tit, «fi5-l 5 nra©ftX«©* <HT. C 
<D*4 TEUV (Extrene Ultra Violet) %\ L$tfT 

[0 0 3 1 ] »5S««IM5©Wjai»6HW«M6<0 

mat©B«:jB3swaiM3©iija*KiBo, msmat 

CD-C, SI5JK*H»M5 £*3WW£<Dfffl©IEIIt 
<D/c«>, C com 3 ®W&cS7fcSt£4 O - F T £*§n& £ 
[0 03 2] JfnSSrtdMl. »3E*WM3;fttfW5 

-enie^sn, s2s*f«M2. W4fiw«M4Rcf» 

6E8f»M6tt. »H«Bl3W!ll31BW««:|flI< J:9«C* 
JSJHKWI-CiSatcSftf 41ft 0 iS L 6* 3 MWfflfJttSg 

m 1 MR £f£3 ®W£cogg8t4$§< t4Ct*niIIBi4 



5) #582 00 2 -6 2 2 1 
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Cttifi-VSZ. &E#*iiMl-M64, #f*A 

xcc^or^lfi^ie^-r^cicc^^r^, are*** 

[0 03 3] *H»»J»M:*5l»r tt % IB 1 5 ^-*t4« 

jst i mmmu i so?»2 emsim 2 co^n^tKo 
vto/m k hp& o a s 4 le^-r * c ± # pj« i a d , 

CC5»^CC«, IBP«S!0AS<OBBPaB»tt4, SPIS9 
10 AS4ffifflT^3^9^4H^0t^<bT^Ci^"C 
aWiOHPROOflWt*^^*^^^**. C 
<Dt%. MP»OAS©36<ftfrl*©ffim3:\ 
rH2> r 'J ? *£&&J:5te{4{^#StfSC£## 

[0 0 3 4] HP^P&4nja<fcT£BOR 
OAS 4IB»r Z> C t OC <fc ^TlR^1ffliE4tf ^CiW 
*S»JSMl^M6<DJS8*HOJBtt4# 

20 iB®tfiiE4?T5t<fc#^ffi±ft*. U^ot, 

©PHgcCHSMC , ^PlK 0 A S ©36«I^InICD{4«©W» 

[00351^1 S«^M 1 ©ifi««*C©ft*« P 
1, m2SI*«M2©iffiWlfil«'r©ft*4p 2, ^3^ 
|«iM3 0Oia«l^rcDft^4p 3, !4SltiM40 

Jfi«i««r <ofl*4 p 4 , ^ 5 RWttM 5 ©attM^r 

(Dft^4p5, »6S««M6C0iStt««r<Dtt*4p 
30 6<t*r&<t#, -0. 0 0 5< (p 1 +p 2 + p 3 + p 
4 + p5 + p6)<0. 005 (1) 0^ft4vSJ£T 

4tf ^Ci3&5pJ«Bitt&. 

[0 03 6] "Tttfefe, ( 1 ) CDT^4i^KT^> 

i v S3 ffiWCC^ffiSnSffcffi^IHtttcWft Lifter L 

c<d/c^, »3BBwecr«£-r£«H«fflofi« 
KJKite^* P L ^cr miEV * ^ EH4 tl^ 
t\ «<D^fc4fcfc?)'r. $/c, ( 1 ) <D±M* 

40 jftlft-rsi. »3fflW«:Ji5fiR3ti^lRffi^O««:«fflL/ 
MtL^o CCDtctb, ^©m3HWtcr^T^« 
H*«©*t«aJB**»P L0cr«iE"C^^iGH4^:il!l 
CCffl^TbiSl^ «4«{fc4t^6"r. L&Ltj:&*>. 

SJKJt^M i—M6ccr^i-r^^^^^^'-^*a4, ^ 
friC (l ) (DJ: ; 5Cc/h$<}rp^^)C<»:CcJ:0, t^®^* 
4¥«CCT£C<h#T£, ^fiF^*S«^4f#^Ci^ 

[0 0 3 7 ] $/c, *Safe»«CC*Jl>"C», S2® I M 
±W:«»« ») F S & «fiS i T & C i pJtt i tt 
50 0, CCOit^, SlffiR±4fiSWr^MWm« : t , ©tftl^ 



9 

[0 0 3 8 1H e«#¥x i o row 2 an*** 2 

»^«***S»3fe^* 10,20 KT#fflr& 

<7>*g/£(M-c£>& 0 co«*SBIEli. Ki*SSU^*Ji/ 

R{cB*fflJHW* (Bit*) EL*B»U 10 

*PL£^LTffl*£fiw±rc«:KOoo % u^*;UR 
iiMWi *«K#WR P L Ct*t 1 *7C*lftJ 

5nmi*(3DftX|[«*0* (EUV3fc) .^ffll^nt 
c»4. H2cc*$t^rtt. fii^^iSPLtMfclfcfr 

[0 04 0 ] B2K::fc^T, BJfeKSEtt, «3 0^ 

*«*r(ri4. w ^iMt * ^ e u v 

3 2 CctatTS. ^X;b3 3«»«cK©ift»*fiB3 2 
tefttfTPfifflU C<DPSffl$n/cfef{*«{4g3 2fc::tel> 

[0 04 2] C<D{&M3 2<DJSHtett, » 2*3636^* 
**S5r&«FJ«3 4^ieBStir*j?), C(DtfRH3 

4 i «u&#&B 32i ««— 5 «na 
sfft^snr^s. «n«3 4ort«stc«, euv* 

Sti/cEUV*». «n«3 4©*2«*'T— 

g^sst 3 5 5 . mmm 3 5 », 50 
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F!l§3 4<dW2 M&M&t ««-*T * J: 5 &c{ig&tf) 
[0 04 3] tt«ffi«3 5^6WfflStl*EUV*tt, 

^<bur©s**iS7^>rr-f*^*3 6^3^^. s*f 

1 3 6ai, ffU ©JR*HR?#3 6a©S 

&CDJ£I« i>^jC&U /c8!&(DJ£!tffi£ £ « 2 <DKM 
fRT-?¥3 6b£T«/£3ttT(,>&,, cnf)SlMS2 
©KWR-TW3 6a, 36b £«j£T£1S$<<DJ5t»®± 
CC E U V %*KM £ 6 tcltXD&mfflfiKttt e> tit ^ 

[0 04 4] »«JBH»3 5^6©3»;^ - hSn/cEU 

# * <Dj^w ^ <d e u v z nx m&cDytm& 
&®<D^n?tncte. m2<D%.mm*m3 e b<omk<o 

l^m&titS8kto2tiXto*)> Ctt6»2<DJKt**?« 

6tt. *Wffi«3 5^6CDIl8¥tf*m«:S^T. 2# 
Jiaii UtO*»Ojft»«t8«t4. ft, CCD<fc5ft 
J^S? ^7^*^*3 6 K^lf>Ttt* #ISH11BAK: 
X^miW-l 0-4 7 40 0#tt:ttSK3*VCl>£. 
[0 045] 43US0«r 2 ?K36«<DJfctt*fflffll-r 
£/ttf)Cc, »2(DSS**-?-»3 6 bitt««:«. SI 1 BP 
JK^iUrcOa^O AS l«i^ntl^ 0 COag 
OAS US, W^tfSl^Cj^*iSfj:Sa»©HPai5«: 

[0 046 ] &rnmyvJT43t¥&3Gl t Cj:i) 
MStl/c 2 *7t^6©E U V*ti, C(D2^Ifi 
B©ifift*^*fil« <b ft & 5 ^cfig^^ $n/cn>f 

r, u^^^rcc^t^o cne>3>f>t^-3 7 

RtfTfc&WOffitf 5^-3 8CD^®CC«, EUV*^E 
5 7-3 7K, 2X»^t^EUV*^*t 
[0 04 7 ] ftfc, #^SfcJB«r«, U^^Jl^R^faj^ 

0MW*<b, cou^^juRtcrs«3tirtBR36^* 

P L ^EUV*i 036B8»IiS:3gIffl W«:tf 9 fctf> 
tBSK*^* Phh\y *9>Vffl¥r U-b > h V 9 * ft#3* 
[0 04 8 ] U^^;l/RJiCC«, EUV^^SS^ 

?&&mm&bteZRMm*mvhtixto*). c<oim 
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fc^>->iftoti>*. ccDUf^;i/Rfc:rS§*£ft 
u^^;i/R©^^->tf«*StfEUVj6» % 

[0049] RBjteWRP L«. 01 CCte^TBtlBbfc 

SS*«M1 £U^;i/R£©flfl©3fcBg* (S*HBM1 £ 
JK««M2 icoa-SOffl) 02CDPHP*&9 ilt 

©wiaEBIP«0AS3&JKaiStir^*. t<D»J£BIP« 

nrfco, *©patt?iOTP«oiwp^vHAsc 

2ttcfc , QftJ$]£ft&o 

[0 0 5 0 ] *fc, 02J5l*g£M2<i:03J£I*giM3 £ 

©H©*K*©*ra«^tia^««WR^ f s#er 

[0 05 1 ] U^^;URCcrS*fSn^:EUV3feW, a 
fg£¥X p L * alii L t , «B6S«W±© R5!DI£K<D* 

MWic, 0f5E©«j/jMs*» (ma i /8i = i/ 

4, 1/5, 1 /6 ) ©tirU^f^R©^d'->0 

[0 05 2] U^-^JURttd>tt< t&YttfotCfe^Xfe 
Sj^tg^u^^;i/^^-^RStc<fcO^F§nTfcD, 
^3fcSt£W«x y z #ft&ciQo r pjffi^SS«^f- 

)\,X7-i?tim*~v KRSCRCJ^fi^^-^WJtB^ 

2&3 &t<£ 0 #;l/RtC*tLT E UV3fc£JK8*Uoo, 
SKtK^* P L CC*t U * 2 Jl/ RRtf Sfe*S«W£ , 

P L CDffi/WS*CC J; 0 5e£ ^>^f^CD2Ki:br 
^»j£i±& 0 cftcc<fc0, ffl*»KW±©^f3£©^3 * 

[0 0 5 3 ] fcfc, *HJ6^S8tC*Jl^T t cr»0 AS 
1, p]^BBP«0AS, SHKOFSIt, EUVM+ 
#fca#T*fc«>fc\ Au, Ta, W&£<D£R*>fc» 

3lffi<z>J5l*ffitt, EUV**RS*-r^^«)K:JSWBil/ 
[0 0 5 4] CXtkffD «T\ *«BB*C«*«ie3ft** 

©afflei*wc^»-cttwr&« biwi ^»«<or 

PL©«Rffi©*BH , r**. tete. 0 



<ftK2 0 0 2 -6 22 1 
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[0055] ccr ( 01 fc:^T0 l llJtWctfc&Sfg 

*^»PL«i}jso/ciif5r*s. — -fj. m4t,cfjk-?m 

ERii. *iS8tfc«©!aJB***PLiHi;"r*a. T 
»iac^2»«<DRK36*3ftPLtt, 01 
iR±©«Jft©I/NI^2i I M±*t*S«rr*0 l K 
lOi, 0211 MJb©«*»3iHW±K:li^ 
fc»TSW2KlfcfeWR2 OitlKtO, 
±K0 1 IR©»ft©»h«40fl!1"5J: 9 CCft r>r t> 
R15tt«¥Xl 0acfl»2ra*3l»*2 0tt 1 0 
lffiR£03ffiW£<DP H 1K:. 02J5I*#3^2 O#01 

sw*^5R i o x *) 0 3 ffiwoBcciEa 2tiz>£*> icm& 

AXCCftoTiimEKSftT*^ ®lS*t^l 
0 BDffl«OH«ffi«r«Fr>» 1 )50i*£iM 1 tWWVXD 

mm*n^m 2 si*itM 2 1 * 0 & £0 1 s ? 

6^cDv 02 Ri*:*3S* 2 0 tt . HffiWOJSMffi *J*o 

0 3 ssjgiM 3 <t wmWD&stmzft^w 4 j^m^m 4 

StfgtM 5 £DaHtK©KS*ffi£J$o0 6 SS*$iM 6 <b J: 

#0 1 s*f«M 1 ohjS J: 003 aawffliRiea^ ft, 0 
3 saMM 3 ©nks i 0 4 mmmu a ©aa £ 0^0 
6 jssfstM 6 ©m^^iea a n % 0 5 j5i#*£§m 5 am& 
tmemmM&com&tomit. 03js*j£§m3<dii 

[0 05 6 ] gfc, £SI*^M 1 -M 6 SMcD^li 

a x mc a o r s i »fc ftf 4 ^ ft & ct 5 ^cies $ n r *5 

0, $e>C£, 02SI*^M2i03SS^M3i©ra© 
«8±-Cb+IB«*«»«sn-6ffl[«IM«:», 
FS^BBgsnrt/^. £/c 3fel4AX±r^>or0 1 

JSW^M 1 «b02JSS*«M2 <fc<D|fflCD*IB*CC»HP3R 
0 AS^SSM$n*Cl^o 

[0 05 71-eit. 01ffiR^e»©36E L«, 01 ^ 

4gH«M4©i , C»2 5 02^7- 
*f £ SI* b /c*t*0 5 S#*giM 5 RO'0 6 SI*^M 6 <D 
JHTC03 S^-*f^rSS*U"C03HW^2»^n, CCD0 
3 ® W±ic T tl/JMR^A 5 ft £ . 
[0 0 5 8 ] iC6t, 01RCf»2H»WlCC*5WSS 

[0 05 9] 

[»1 ] 

Y = ■ cr * + Ar 4 + Br 6 + Cr 8 + Dr 10 

l + Vl-(l + fr)t? 2 r 2 

[0 06 0] CCt, 
50 Y : */C«¥ffl*>6*»M*t?(DffiIlt 
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k : v >?%WL 

a : A^oimmmi 

C : 8 9C0##ffi«tt 
D : 1 0*©*»i»» 

[0 0 6 1 ]^\ mi ^©gf3fe^S P L tt. 
UV3frDigg *U3. 4nnu ffl/W&s 

fl|#l/4«K MWntNA^O. 2 5, 
TOil2 0mmW3, 8*««»*i3 OmmtB 

^rtf ^CiCCcfcO, ^iU2 6x 3 3ram(D^3^ 

<L U*C©S 1 IRi«»«Ii UrcD® 3 ®W<h<D^O 
^gtte: 1 2 5 6 . 0mmt?*0, 1ffi»©SS*«Ml^M 
6©W$5fi&<B5^ fM5J)Stt3 5 0nim'C*S. 
[0 062] fB2Safc«©«IB*1 s *PL«, E 

U VJfoDififi (igftifeg) #13. 4 n nu «MMS* I 
/S I *U/4{g, «BJ©B8n»NA^0. 2 5, 
MilZOmmT 1 *! WtWmt^mZ Ommtd 
0. 8mm©KttM4Wltl^. CCt, ^*B* 
ftfr9CiCCj:«3. 4fttUt2 6x3 3mm©^a? 

D0=656.02287 
WD=458.088312 
| 3 I =0.25 
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* toxomimRt &&&m t o x <om 3 m w <t ©na 0 

EIKttl 2 8 6. 0mm^0 v 1f£fc<DK*f^M 1 
6©W»a©5%, ***«a»3 5 6mmT*S. 
[0 06 3] lUTOm 1 *-»4 fc, m 1 ^^2^WJ 
©«1B#*«P LOgiTcOffifcTjVT. m 1 StfSl3 CC*5 

fc, RDYtt»3e»ffl©ft»*a**LT*>0, TH1 

«SRt*ffifflcDBarai8^L*ri^ 0 ^It, RDYO 
^jcc»ssi*ffi©fi«ift*^^snr*5 0, thi 
io omat&mmm&wztixi,**. *it % iiMi3 

lffiR«JO*^ffi <C©»^ SIlKMttMl.) £"C© 
Eft WDttftfe»31W«j0*?I (C©»^ H6 
SMMM6) ^6flf3BD W*r<DIElBL 8 

ttm 1 ffiRM*6^d^»^##AJ«-* 

%&&<omm&* NA«»3Bw«joBBP««:*n^n 

SRDYOt^tt»lffiRWJ0C|ni^reii<CS»^*iE 

20 coi-r^. 

[0 0 6 4] *fc, ^2Mi4^ ilM»2iI 
[0065] 





RDY 


THI 




0 


00 


656.02287 


»1llR(»*H) 


1 


-1276.20324 


-271.371805 




2 


CO 


-334.651065 




3 


1438.86029 


846.083135 


3§2££t3£M2 


4 


-12275.80368 


-33.21576 


ig3ES4StM3 


5 


894.81581 


496.537275 


SH4E&181M4 


6 


228.99669 


-458.088308 


3I555i3SM5 


7 


547.99421 


458.088312 


^6^i^M6 


8 


00 




SfS3®W(S*S#®) 



[0 06 6] 



[*2] 



(9) ^2 00 2 -6 22 1 

15 16 







SS2S&I&M2 




^45«^M4 




§S6££t*ftM6 


k 


-63.852601 


-a300827 


279.546391 


1.296415 


-0.860712 


-0.045352 


A 


-1.57595X10" 10 


1.29073X10"'° 


1. 33840 X10" 9 


4.28688X1 0 M0 


-3.47346 X10" 9 


6.46282 X 10" n 


B 


-5-92594X10" 13 


5.42500X1 0' 16 


-7.34730X10' 15 


7-84874X1 0' 16 


1.95222X10" 12 


2.37269 X10"' 6 


C 


3.79841 X10"' 9 


-6.90750X1 0" 21 


1£0998X10" 19 


- 1.73776 X10" 20 


-8.94621 X10" 17 


7.88065 X10" 21 


D 


-8.75285X10" 24 


1.31432X10" 25 


-1.59139X10" 24 


1.75273X1 0" 25 


6.70728 X10" 21 


3.07988X10" 27 



[0 0 6 7 ] * * [*3] 

D0=66Z866421 
WD=458.865864 
| 0 | =0.25 

NA=0.25 





RDY 


THI 




0 


oo 


662.866421 


shbr(*k*b) 


1 


-1287.92436 


-272.475429 




2 


00 


-320.391858 


WCH8WAS 


3 


1461.52397 


863.470604 




4 


-11822.29098 


-34.459548 


H3S$tgiM3 


5 


894.34366 


499.261421 




6 


229,40247 


-458.865867 




7 


545.06956 


458.865864 


H6S&fiiM6 


8 


00 







[006 8] g g [gjj 





SHI SIMM 1 


fg2£3*&M2 


^3SI^M3 


^4SI^M4 




3I6ES4S8M6 


k 


-64.368315 


-0.382461 


486.330127 


1.178793 


-0.848486 


-0.044020 


A 


-1.76898X10" 10 


1.25692X10 -10 


1.32276X10" 9 


4.03148X10" 10 


-3.35470X10" 9 


6.58193X10" 11 


B 


- 1. 08637 X10"' 4 


6.79717X10"' 6 


-7.66643X10" 15 


9.33405X10"^ 


2.1889OX10" 12 


Z43804X10" 16 


C 


6.28701 X10"' 9 


-1.07714X10" 20 


1.72349 X10"' 9 


-2.03347 X10" 20 


-1.15365X10' 16 


8.28750 X10" 22 


D 


-1.48404X10" 23 


2.29694 X 10~ 25 


-1.43741 X10~ 24 


1.95552X10 -25 


9.40494 X10" 21 


3.1 5572 X10" 27 



[00 6 9]i5^C, »iac^2JOfcW«C*5^4*S ★ [0 07 0] 
WiM 1 -M6 ^a^jHp 1 - p 6 ★ [^5 ] 







m2mmm 


p1 


0.001567 


0.001553 


p2 


0.001390 


0.001368 


P3 


0.000163 


0.000169 


i p4 


0.002235 


0.002236 


P5 


-0.008734 


-0.008718 


P6 


0.003650 


0.003669 


p1+p2+p3+p4+p5+p6 


0.000271 


0.000278 



[0 0 7 1 ] ■3RtfH5tC. »1SC«» 2 n^iRMSli, iS13. 4 nm©**ffll»TJB3fflW 
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M3 (a) \mWlSY= 1 2 1. 6 mmtefcttSy; ^ 
^^^r^<D3-7iR^, S3 (b> (i^^Y= 1 2 

0. OmmGOdWS^ <)is*j~)lJi\Z\<D^-?1&£m. S 
3'(c)tt«WY=118. 4mmfc:fcW5.rf y^sl- 
^l^lfilOravJKaEL H3 (d) ««rt*iBY = 1 2 

<e ) fcM»ttiBY= 1 2 0. Ommttt^^^W 
|^](D3viRMS, S3 ( f ) «^H*^SY= 118. 4m 

S5 (a) tt»(W5Y=12 1. 6mmlCiJlWJy 
^^fiOaviR^S, H5 (b) t*ftt*WY= 1 2 

5 (c) »»tWY= 1 1 8. 4mmra^^'J^ 
^;^ISJO=IVJRM0, H5 (d) «*»f*iSY = 1 2 

1. SmmltteV&V^ZfrlifaOl^vlRgLm. S5 
(e) tt«Jf*WY= 1 2 0. OmmGtfcWS-F^Jl'^ 

faCDnviRMS. H5 (f) W«5*iSY= 118. 4m 

[0 07 2 ] H 3 ROTH 5* 6?B6*>Sc 5lt, »1R 
CIW 2 *««OSdK**»tt, EUV*©13. 4nm 

ccia t, »tttK * r amcjix $ ft t c > * o 

[0 07 3] ±BB»ia0P»2 3tj»«rtt. SJS 

W^M l -M6 cDS*f®^*kAXW:ML/t:|nilte*ff*^ 
W^C^ffiJgtti Ltl^/cfe, &K8i«Ml-M6fc: 
T 6 iffifc JR^ * ttlE 0 X *S«ttffi & 3»3S 0 

mmm&ttmwt Lx 

[0074] ^mmmmom^&t ox. ^x^tm 
fotzm±otctmxvx2<D'*z~^*mytu. mm 

[0 07 5 ] »:*$SaG>ffl&<!: 0T«^a»(t»JSfl9©* 

[0 0 7 6 ] itXf-^l/f ^Jl'Xf-^C'j^T 
ilfc<J;C) f P--u>^/c» , i7^^>xMffl^c 

[0 0 7 7 ] X^-i*DKlb«B<fc LT^ffi*- **ffl 
BfcB^-* F (fkXMW <L«WF-^-? F 

RWfttf<fc^. 
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[0 07 8 ] is*2frZ7-i?<D&1bl l C&*)ft&'r2>BL 
MZs ftmW-S - 1 6 6 4 7 5#^tCSBKS*iTl,>a 
£5ic, y u-A^ttzm^xmrnbtfcm (*M0 «:» 

[0 07 9] U^Jl/Xx~^<D^8b&CJ:^£T&& 
#^¥8 - 3 3 0 2 2 4#&«fc:iB«3ttTl>S 

10 SSfiocfc^rfe jitter**. 

[0 0 8 0] «±©<fc *«3a6JK«©iR*«a 

*^«i»K^«-^<fc^cc k m&±Lxz>ctx$mzft 

T£/c&<DPMrt^T:bft£ e 
20 SSa^<offll*Sz:TXg«, SSif^x^AfflSco, a 

ft, R36«B±#iOr©S«»a^W«$tiS. ft 
;l/(D>'^^->^^^^^^^c-rS^x^^31X7 u ^y2 

04, ^wxiMt^f ^ # 

7s*r v 72 0 6 «*«-CiBB3nS. 
[0 082] 

•C, c©t9:K*^* s fe»ifeS6accjafflUA:»'& % 
©36*©fiT©»ft»(B«SftSii«>CC, S^tffi^ffi 
««HI<c J:*WfcttttoSWb*«< ^ft*>ffiM$ft 

50 [0 08 3 ] *»M©«3tsaaawj^«6«:<fc*itf , 



(11) 
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«H2 0 0 2-6221 
20 





1 0 


¥$> 1 J&tDfc-^^ 




2 0 


^2JSW3t^S 


fflSM < jBflfr & c <t ffiv* 


AS 
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HI] #IMJ3(DfiR3^*0* 1 SlftWittSBT&fc 


F S 


itt In 




I M 


^2® 


[02] *»^©!9:K36*« i g:«^fc«*K**K^'*' 


M 1 






M2 


»2JKIitt 




M3 






M4 


H 4 Stf Si 


&><Dwmw<oyt&m r & & . 


M5 




[S5] »2iijSfitw©3^iR^iar*s. 


M6 




[06] ^©«iSxeo--WI«:Bi?BTS/c 


PL 






R 


mim 




W 


S3I (^ofcglS 



[H3] 



PL 

s 




(a) 
0.0001 



(d) 



>20 



-0.0001 

(b) 

0.0001 



0.0001 



-aoooi 
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>-10 



-0.0001 

(O 
aoooi 



-0X1001 



0.0001 



-0.0001 
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0.0001 



-aoooi 
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